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The discovery of finite but tiny neutrino masses in a number of neutrino oscillation
experiments is the first convincing evidence for new physics beyond the
standard electroweak model. In the first part of this thesis, we summarize some
basic properties of massive neutrinos, discuss some salient features of the
neutrino
mass spectrum, lepton flavor mixing and CP violation, and introduce some
hot topics in neutrino physics such as the phenomenology of neutrino oscillations,
seesaw mechanisms and leptogenesis for the cosmological matter-antimatter
asymmetry. The second part of this thesis consists of four original works on
massive neutrinos. We first study the running behaviors of neutrino masses,
flavor
mixing angles and CP-violating phases from the seesaw scale down to the
electroweak scale by means of the one-loop renormalization-group equations. We
then focus on the RG running behaviours of our newly proposed Dirac and
Majorana
angle matrices. Finally we discuss two hot topics in neutrino astrophysics:
1) the direct detection of the Cosmic Neutrino Background and 2) the global
neutrino heating in the neutrino-dominated accretion flow.
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